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(54) MULTI-BEAM SCANNING OPTICAL DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To accurately correct an 
interval between plural beams without adding a new 
optical element as a multi-beam scanning optical device. 

SOLUTION: This multi-beam scanning optical device is 
constituted so that the laser beams LBa and LBb radiated 
from laser diodes 10a and 10b are coupled by a beam 
splitter 11 and simultaneously used for scanning a 
photoreceptor drum (surface to be scanned) 40 in a 
sub-scanning direction Z at the prescribed interval 
based on the rotation of a polygon mirror 14. Then, a 
detector 20 detecting the interval between the beams LBa 
and LBb is installed at a position being optically 
equivalent to the surface to be scanned. By displacing 
the position of the splitter 12 based on the detected 
value of the detector 20. the interval between the beams 
is corrected. 

COPYRIGHT: (C)2000,JPO 







(CPU) 











mB^mmffff (jp) (12) |§ 1^ ^ ^ ca) (.nmmmwjiims^ 

#g82000-227563 
(P2000-227563A3 

(43)^eHH ytglggp 8 ^15 5(2000.8. 15) 

-' (sDinta' mmn f i 

G0 2B 26/10 G0 2B 26/10 B 2H0 4 5 

A 



(2i}mi»# 


<$RV1 1-28791 




(71) USA 


000006079 












<22)meB 


¥j«ll^ 2 3 5 B (1999. 2. 5) 
























<72)f!n* 


ItT «^ 










:*:Rj^f:*:E*'t"*K*±»r=TB 3 »13^ 


















(72)f!W* 


«*«« 3t 










:A:Rj»:*:Krt«f *K5fif±"l:xTB 3*13^ 


















<74)<t«A 


100091432 























<54) [f|iBO*4*] ^JI^t-Aife«3t1^IB 



(57) ims] 



vm^m] u- w-r^- k i o a , i o b a^^i* 

-Ar^SrlfiE-rs. 




1 

' mmmcoytm^ <hmi^ tit u— i^ - a b§p-:& 

2 ] BulBt:'- A)^S^-7-«Buieii[Rl#l J; U t; 
[0 0 0 1] 

^ii^l-Sv^l/f^l^-A^Jt^lgglcM-rSo 
[0002] 

;^5^b^•-A^^^a*^^il«3^^Tv^So -g-L 
- A<D±^:&ifii5ttm5^:&iPiop^$:«iE-r z: t 

[0 0 0 3] ^(Dfcib. iie^T'li, ^^HS6 3-5 0 8 

o^-^14>^^cfa^E3^lT^^sJ:e)^c, ^wi/— ifif- 

So 

[0 0 0 4] ^MBS6 0 - 1 6 6 9 1 6-^^?g{C 

U > X A^ J& S Jtaggp 5: 2 /^TCT 5^ rt X - 4t t C J; o T 
±/ifl^:&lSl®hf-Arai$:tSiE-r-53i: 



(2) iftPg20 0 0-22 7563 

2 

[0 0 0 5] tfz. #r^¥6 - 2 0 8 0 6 9-^i2if6(CfB 

^ o XWl^lsmO} t - AraPS l:MIE-r S 3 1 Tb'^S 
[0 0 0 6] 

[?gB^*»LJ:^i:f 51111] tZ?>X\ m^l<D 

^-^ L/>Xa)|Efi:tt|g:^«®±T'(Z),#*.fig (t^-A 
— 9*e-A{CfiS«iE$:*D;i5 i: t^e)^^:, 1 ^9 

-f>±T'<i(^i^{cf5t5Ti^-Ap^*'^ii:L, mmtm 

[0 0 0 7] ^^m(Dsmt. mztsi^^i- 

[0 0 0 8] 

^mf)^<^mi^nr:L u— tft'-A$:B&iii-:5(6i{cmM^ 
30 t^-A®i$^E®±T'G)P^®td:e>ogtcfS;i:^T'^fi)i$ 

-tt, l^-AP^$:ffijE-r€>J:e){C«fi5cLfe. 
[0 0 0 9] *#§WCfeVNTtt. l^-A*g^^-?ri^ 

|5g$:«iE-rs. MIElib— y-'br-A(Z)P^iS:igiaiU Zl 

40 ^*^Mj5;oT<S, 

[0 0 10] *ieHJ{CJ:n«, lf-A^S^^-iiVNe)BE 
&fflv^Ttf-Ar^io^fiE$:^fe>t^?). tf;^:75i 

ASe^-?ra^fitt U— Ifl^- Aa)M3feiE®±T'®M.#. 
{4S (if-Afl) {C^^=bf-e,-r3i:ti;5:vv 

[0 0 11] $e>lC, :*:|§^fCfeVNT, tr-A^-^T- 
ti^lSi^J: «J %tr- Aii^T;?(6]±giEtltcSES-rs 3 iiTb': 
U-ifl^-AAW$4xSButCl^-AraiiS5: 
liiE-r€)3i:T\ 1^5"r>±T<i[Sj:fticj;oTt:r- 
50 Ar^g^^fbi-i)^:!.^^^;^:^*^?:^?^^-^-!), 



3 

[0 0 12] 

[00 13] amim^m. mi. ei2#m) ^im 

— tF^V;t- Kl 0 a, lObt, nU;*-^U>Xl 
la, llbt, lf-A7>:/U 1 2il. i/'J^^'U 

[0 0 14] U— y-'^V^r- Kl 0 a, 10b^iSl/^{C 
m.^-r^Xmi3^. Yffi:^fp]{CU— tft;-ALBa. L 

l/-- !f^'f;t- Kl 0 a, 1 0 b03CDJ;e)?5:g2S$: 
"YiBfi" illS^-r^o n'J;*-^!^^^! la, lib 

u— b-v- A L B a , L B b ^m^^txitusiMmzm 

[0 0 15] tr-A:^:7^U »y 4H 2tir:o(39:/UXAS: 
4^^i&^L.Tg^Lfc*>©T', I/— tft^-ALB a?: 
itig$-a:. LB b 5:9 0° X(DJ;e»{ci/- 
iftf-ALBa, LBbl4tr-i:>>?.y>J>y^ 1 2(Cj:o 

tC^B±T-lKl 0Am;t-^-®KPil5:^oT;^^$tl 

w^^mm 0 0dpi (Dm^ii. mm± 

T'<7)rai5ili6 3. 5Ain, 600dpi (D^it4 2. 
3 finu 8 0 0 d p iO^liS 1. 8^mT'$>S. 
[0 0 16] i/U>^U>Xl 3tt, Wi^:^]^ZlZ(D 
^AU-^W^. l/-ifl^-ALB a, LB b2:3j<'J=l" 

> ^ ^- 1 4 (Dmmm±izi^-:Bm tcismtcm-r 

S. d< U rr> ^ ^ - 1 4 «^PP a *I^IC-^G):^jSST' 
El^l^^n. U— !fbi'-ALB a, L B b »Zl(Z)tl^ 
^CSo%^T^U =r>^ ^ - 1 4 CD#M(Sl®T'^:^iiStC 
^SlSlStu ^U'>Xl 5^H^L/^^:v^#f♦Ji^L.^^- 
^::^UT<^^^cK5A4 0±T'i^^Si:^^{C, 
:^[pIYtC:^-t^. HUt), ZKDi^^M 1 T'l4 1 HK^)^ 
aET'^^K^A4 0±(C2^-^;>$:limc»^iiti^ 

[0 0 17] ^i/>xi 5«^^<Dt,<^T% mm±X' 

?>mm, fest^tti/u>^<'i/>xi 3iimiiirLTd<yrr 
>^ ^- 1 4 (Dmmt\^miE-r^wm^mLr\>^ 

[0 0 18] S3WK5A4 Ott^PPb:e[p»C-^mK 
T'[iIi|gSgi&$*U Z^iO^ilb-ifl^-ALBa, L 

Bb(^i^ (^WY:^(S1) tCJ:oT^Jt(*:K^i^4 0 

[0 0 1 91 tz?>x\ ^mimmmoi "Ymw tc 

fcv>T. tf- «v if 1 2 <3Dfi[gl±® 2 tCa^f 3 ffi 

^{Ci)-!gn$tlS„ 1112 (A) li "Jtm^Sw" 2:/T^b. 



(3) 4fP20 00-227 5 63 

4 

rmmcmm^n^o 02 (b) « "nu^-^^g 

$:5^U lIl^i3(7)B^a$:5^LT^^S, 112 (C) 

(4 "i>U>miig^" T-feU, b— f-'t^-ALB a, L 
B btirJ'J^-^ U>X1 1 a, 1 1 b^tKi^'J 
>X1 3 a, 13b &iSii^{Ct;-A;^7'U -v^? 1 2T' 

[0 0 2 0] (mzmmm, as. [g4#flB) 1^211 
immx-$>^ v;b5^ li - A^3t 2 (4, ffif 1 

10 -KlOa, lObi:, l^-I^.xz^'V y ^ 1 2 Z2V 
;jl-^U>Xl 1 i:, i/U>^5J*U>Xl Si:, 

^^-i4t, ^u>xi 5i:T«$ti, ^i>izm 

3T't4i^U>^*L/>Xl 6, 5^-1 7*<I1I^$4XT(^'> 
■5. 

[0 0 2 1] 9-':5f*-f7i-- Kl 0 a, 10bt4SVHC 
ii[xi-SX®&:^(6l, Zfft:^[Bl{CL/— 9-*t:-ALBa, L 
B b$:SfcW-t€.J:e)tCigM$tlT^^5. OT, U— 
-f7f--Kl0a, 1 0 b®z:©J:e)?5ieBgS: "ZKS" 

20 [0 0 2 2] *||2|a©^^CD "ZKB" (Cfcl'^Tt), 
f-AX^U -v^ 1 2©{iSl4llI4{C:o^-r3^{C:JM 

stiSo 1114 (A) , (B) , (c) t,tmm2 
(A) , (B) . (c) izmmu m (a) « "jt^ 

, EI4 (B) (4 "nU^-^i^S^" , EI4 

(c) "s/u>^'i^s^" ?:-en-e'n5^-ro 

[0 0 2 3] (fi^^EB±T'<Dtr-A(D-r4x, |115~|g 
8#M) 33T% H5?:#figLT, 3^1^ (b— !f ^Jf^";*- 

-K) *^±^:^rsjx{4ii|^:^fpi{c^fi[ (ay,, a 

Z) Ufc^ODM^g®±T'(D U— If H-AO^-er (A 

30 Y' . Az' ) iz-D^, ^xmm-r^o 

[0 0 2 4] 05 (A) imW^-Z^YmLbfcLm^^^ 
U »^S®±T'®lf-A®^feAY' . AX" li&TP 
(D^ (1) , (2) (Cc!;oT^$4x-5. 

[0 0 2 5] 
AY' =Pja- AY - (1) 

AX' =/3m2. AX - (2) 

[0 0 2 6] BI5 (B) imm^'^^^zmLLf-m^^^ 
u s^^®±T'0i^-A0^fiAz* , AX' imr 

. (D^ (3) , (4) {Cj:ot^$*lS. 
40 [0 0 2 7] 

AZ* =^s • AZ - (3) 

AX' =/3s2 • AX - (4) 
[0 0 2 8] =IiJ^-^l/>XA^Lfe^. 
AY, AZ, AX<Z)^^C*f•t•^)t^-AO!^^a:AY• , 
AX' , AZ' \zmLX\tm^ (1) ~ (4) illWliT' 
&-5„ nU;*-^ l/>X7t)'^Zffl$:[fytNi:LTezliI^L/ 
tz.m^\,t^XV(D^ (5) {CJ:oT^t)StU Y$fi$:*>£> 
i:LT0Ylani£Lfe*i^t4lJ^TO^ (6) fCioT^to 

50 [0 0 2 9] 



(4) 



2000-227 5-63 



5 

AY' =i3m • fco- s i n 0z - (5) 
AZ' =Ps- fco- s i n ey (6) 

[0 0 3 0] r^lC, l^-AX^U>v^7!)^{4Lfe#^T- 
\^'-J^^-:fU.-jdimim.m9h ([112, 114# 
RB) {Cj;oTt:-A®^^AY' , AZ' . AX' 

[00 3 1] "s>u y^'m^^" oyn^ (116#hb) , 
>y^*"^AY^{5Lfe^ttAY' , AX' 
lC(i^^-f , Zliii$:tt»/i:>i: UT 0 zw&ht-m^\-m 
T<0^ (7) {Cj:oT**)$*lSo AZm(LLtz 
m^l>t&>r<D^ (8) , (9) T-^^^tl, Y$i$:ftI>C.^ 
ilUTeYlinELfc^^tiiiATG)^ (10) T'^t)$n 
S, 
[003 2] 
AY' =ff 
AZ' =/3f 
AX' =/Sf2 
AZ' =L • 



0Z 
AZ 
• AX 



10 



- (7) 
••■ (8) 

- (9) 

- (1 0) 

[0033] "3U^-i»g^^" <Z)i:g (ia7# 

WO. h^-A7.yj<v^f(DXii&:^r6i, Yfur^i&i. zifi:^ 20 

[^(Dm.mt^'-2^<Dm&AX' , ay* , AZ' {Ctt± 
<^A?^<, Z$|!|:aDfY$|!l$:l^l,^:^i:LTez, eyll^ 
Lfe^liJeATO^ (11), (12) {Cj:oT«*5$ 

[0034] * 



* AY' =f f ez - (1 1) 

AZ' =fcy • fif By - (1 2) 

[003 5] CO i: ^, * -r, IS 1 S:r>'ia 

2{C5^Lfe "YiEg" (CfeoTli (I1I8#BS) , t:-A 
Y' , AX' {iJ^AT<^^ (1 3) , (14), (15) 

[0 0 3 6] 
AY' =/Sm- AY - (1 3) 

AX* =5m2- AX - (14) 

AY' =d • /3m • ez - (1 5) 

[0 0 3 7] tfz. e-A^yj ^i7)Z*fi;?[6]0^ia 
iili"-AcD^{iAZ' , AX' iZit±<§mti^^j:<. Y 
i!I$:I^'>t^ilLTeYllIKLfe^^*^T^^^ (16) (C 

[OO38]AZ'=d-/3s-0Y -(16) 
[0 0 3 9] (t'-A>!.^U>>^<Z)^fi{CJ:SliiE, EI 
9, EF10#R?J «uiELfcJ:o{c, if-Ax::'''J ^ 1 
2 $:^(aSi±Sz:il{Cj:oT b— tF^f-r:^- Kl 0 a, 
1 0 b^(D^g-rtltCj*if-r'Sl/— 9-'l^-AC7)M^^± 

1 20DeeSM^i;-e(D@eg{Cfe(-?^ffiiEcD;^*(D^ 

[0040] 

mi] 





AY 








YiHia 








AY. AZ. 5z 




dy. AX. A Z 


6v 




zies 




AX. AY 




Oz 




fly 




AZ. AX. 



[0 04 1] iggtc, "YiES" T' o 
^-r;r- K 1 0 b Tb^jmaSPi^^bfiiB 

<^|Plgfr{CS)oT«-AYiilLT^ffi$tU ^(PI^(DIS 
^®±(CfeoTtt+AY2i:LTl^m$ti'5o 

^^-AYi, +AY2CD^a^:&^^^cov^T^i^-r 

[0 0 4 2] mm\y—^^-^<DMUt. SlOlCatf 



(ffliEMi, nil 0 (A) #fl^) , Yliii:5iPi{c^Ki 

(tiiEW2, igio (B) mm \ zm^fp 

40 yWCEDg^-SSZli: (tiiEfiS!|3, 010 (C) mS) {C 
J: o TffiiE-r -5 3 Tb^T' ^ So 

[0 04 3] AYi. AY2®^ffiM*^e>AXc, AYc> 
A 0z®^iiEffi^«)«l^2:OT®m2a(Ca^-r. 

[0 04 4] 

[^21 



(5) 



2000-227563 











-AY. 








+ AXc* + AYc, +A'eze 




HiiEmi. -AY, = AX 
ISiE«2, -AY,=AY 
ffiiE«3. - AY,=clx 


ffiiE«],-AY, = ^„XAX 
1iiE«f|2. - AY, = ^„x A Y 
1«iEW3. -AY, = dx0,„xAe2 



[0 04 5] (tr-AX^U-y^Wlgftltim, HI 1~ ®^»l2i!);±(CfSW. U— !ft:-ALB a7!)-<m^(D&g 

0 1 3 ms) mi lit. i^-i^T^zf^^yii 1 2^ xmij r-^^nx \>^^^t in^w.-t^, 
t^izmm^-^&tcLi^oiwm^^-r. xm^\anz^m-r^ [00 52] ^ajs^it^r^t 1, tz, tsammm 

[0 0 4 6] mi 2 ti, li-A;^>^U>y^$! 1 2 5:Y$fl$: ffi^t:-^;^::'''; ^ 1 2®SgI&IlIg&2 9•'^«Kl$tU 

*vt^i:t■rIlB£$-B:5fe^?)«)^iKS:a^■to ^J^3 lOY StiBT^'^a.ai-^ 3 2. 3 7*>S^^^i>^5^«y f^if^ 

Ift 3 3 {CSS bTt^^ 3 4 {C;^5=- >y t:'> y^- ^ 3 5 *^ -^35 $:$!lWr ^„ mJlB 2 i'iJcfcC C D 5 2 {C J: 

S-frSo [0 0 5 3] (fl&®^S©gM) 2fi:58Bjtc^^^v;i/ 

[0 04 7] HI 3li, tf-A:^^U -y^ 1 2 feZMl?: f^tT-AjtSJt^gtt, Bul3iai©^®.lC|5B^-tS 

3 7®Y|fi^IfiI®^K»S:Zffl3 6$:3^*i;-rS^ffi3 #{C. if tr-A®^^(Dl^ai#l5tt 

iCDEHgtC^U bf-A^-:/U«y^f 1 2&(1I^$-B: 01 4 2S.t>*BIl StC^^LfetOJ^tcS'^O^m 

S. SrJgMT'SS. 2ti'-A«)*35;e>f 3tf-AfeS 

[0 0 4 8] «:j3, i^-A:^:/U l 2cDia&SI»« ^^^i-?■i^R±:Ov;l/^fc^-A:3^^^zfeoT=fo:^t^f8^$:ii 

01 1, 01 2, 01 3izmLr^^(D&^iz^m^<^m m-t^ztti-xn^. ^^iz. ^^m^-t^^sm^^ 

[0 0 4 9] (tf-A^fiLft(Z)^m«m Ell 4, 01 30 [EI®®^#^fcM 

5#B8) 0 1 4 iil^JMtC l^— if l^- A L B a , L B [01] *?gW®ll 1 HJ^^flgT'SS v;U^tf- A^ 

b(D^fi*AYi (09#fl® §:^ait--5«l«$:^1-o ^#lga?:^-rWS^^= 
33T'li, U— !fli-ALBa(Z)t:'-A;^.yU>y^f 1 2 [02 ] SuSBH lIQgJgffitCSSt-tSl^-AX:?''; «V 

T'0;5M)^l>*U— b-'e-ALB b(Z)l^-A7. v^'J >v^f MHaBB^Sr^-TgiBm 

1 Z(rmMt^^%VyXf> 1 ?::J>LT2i!>C7uCCD5 . [03] 2|s:f6^«)|g2Sei©^®T-fe5v;i/^e-A^ 

2T'S^L, ^^a:AYi$:^ffi-r-2.= ^t^g$:^-rmBS«^0o 

[0 0 5 0] 01 5«, ■(i[Sl^{C|$^®i;^fi[gT- [04] |fna^2|Q©gM{Cfcl-J-Slf-A>(.:/U >y ^OD 

^— tfl^-ALBa, LBb(D^fiffiAY2 (09 # @BSBI^5:S^-rfim 

m €:«lffifS««l$:a^-r. 3«>«imS2 Ol*H^?^ [05] S^Sii±T'<Db— tf l^-AO^fir^rS^f JtK 

^mm^mth%^y^Zl, 2 2. 2 3. 2 4$:±^ 40 0. 

S:^l^(cafe|gUfct)CDT% 01 5cl3, LBa, LBbtt [06] " i/ 'J C7)#^ 5:5^^3^00 

:g.U_-y.'li_^(^^f|;ij^5.^|_^-j-^,^^ ±^:5|pJ® [07] <Z)#^$:^-r^0. 

^fitS A Y2tt^-fe 2 1 . 2 3 0«iai^^ t 1 [08] ©^Sra^-f jm0. 

u— !fe-ALBa. L B b riitciRij^u -ooiRii^ [09] "ytwM^^" (r>m^<D\^-h.^mms.^wm 

fI®M{cso'^^Ta[^^l-r•5o S!I^:^ipiod^{Si*az' ■r'5f-*(^)tB&0o 

li, 3t-fe>if22, 2 4tCj:Sl/— y-'tr-ALB a®^ [010] l^-Ax:/U if tCj:-5t:'-AtAg1iIE<D^ 

ffi^^ t 2 L/-1f tr- A L B b ©^ffi^ra t 3 ICfi fil$::^-rSiW0, 

o*v NT^ffi-rSo [011] i^- A7.:^U <v ^ PJ5:a^1-$4 

[0 0 51] $tbic, iij^a:^(S](D^{5g$:5i^i-5 

fc«t), v^*l>i:oG)^-fe>if 2 5 5:1/-- tftf-ALBa 50 [0 1 2] t:'-A7>:/'J «y i?<3!)SES2FeiSI<Z)fific^MS:^-t 



(6) 

9 

mmm. 1 2 

[HIS] tf- a;^:/u >y ^(Dmmwm>^ ibizm<Dm 1 3 

^m^mmm. 1 4 

[m 1 4 ] M«c33t-t^t^-A^^(Z)^ai^5:^ 1 5 

f SJi^H. 2 0 

1 5 ] ^llSj^CfettS l^-i.^fi£S(D«lffim8l5:^ 2 8 

-t^WH. 3 2 

[m^(7)mm] 3 5 

10 a, 1 0 b-b— tf^'-Y:t- K 5 2 

11, 11a, 1 1 b-nU;*-^ b^X 10 



iftgg2000-22 7 563 
10 



13 a, 1 3h-i/*jy^l/yX 

••2j:^sccd 



CHI] 



[02] 





(7) 4#^2O0O-2 2 7 5 63 

[H3] [115] 




[HI 2] [014] 




(8) 



#r»a20 0 0-227 5 63 



II 0] 



,101 



tt 



II 1] 




[1 3] 




+AY2 



108 



-1^ 



10b 



12 



10b 



n 



fl 5] 




7D> \^^-vaM^ 

(72)i8^# iisiJ ^fiSc (72) 

F^t-A(#%) 2H045 AAOl BA22 BA32 CA88 CA95 
DA02 



